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This brood of young mallard ducks posed for their p icture before cold weather 
came to Utah marshlands and the higher mountain lakes. Utah's many marshes 
and lakes are important to migratory waterfowl; just how much, is being revealed by 
continuing field research. For instance, 16 species of waterfowl were observed in 
the Uinta Mountains during a recently completed survey. Mr. Steven Peterson who 
received his Master of Science Degree in Wildlife Biology in the Department of Wild-
life Resources conducted the study, under the direction of Dr. J. B. Low, Leader, Utah 
Cooperative Wildlife Research Unit. Only four species of ducks- mallards, green-wing-
ed teal, pintails, and ring-necked ducks-were breeders on these lakes, however. 
The importance of the high Uinta Mountains as a contributor to the waterfowl 
population of the state was the principal reason for the study. No ducks were ob-
served above 10,000 feet in these high wilderness mountains. Most ducks were 
found between the 8,000 and 9,500 foot elevations. Nesting pairs utilized natural 
water areas and beaver ponds in the spri ng as soon as the ice melted. 
Relatively few of the over 800 lakes and ponds of the Uinta Mountains are of 
importance to ducks, however, perhaps because of the cold, infertile waters and late 
season when they thaw out. Interestingly enough, more waterfowl were found on 
the north slopes of the mountains than on the south slopes, perhaps because more 
natural water areas and beaver ponds are at elevations below 9,400 feet on the 
north slopes. 
CONTENTS 
A new hybrid lupine for Utah gardners, 
O. Riethmann, J. L. Anderson and l. H. Pollard .......................... 87 
Predators, pests and poisons, Lois M. Cox ............. ...... ....... ........... ..... 90 
Snow removal without a shovel, 
Wade G. Dewey and Rex F. Nielson 92 
About shoveller ducks, J. B. Low 96 
- Cover photo by Glen A. Sherwood 
UTAH 
SCIENCE 
A quarterly devoted to research 
in agriculture, land and water re-
sources, home and community life, 
human nutrition and development, 
and published by the Agricultural 
Experiment Station, Utah State Uni-
versity, Logan, Utah 84321. 
The magazine will be sent free 
on request. 
V Pets with a purpose, Lois M. Cox 97 
To avoid overuse of technical 
terms, trade names of products or 
equipment sometimes are used . No 
endorsement of specific products or 
firms named is intended, nor is 
criticism implied of those not men-
tioned. 
Hereditary multiple exostosis, James L. Shupe, 
A. E. Olson, R. A. Smart, R. P. Sharma and 
K. R. VanKampen .......... ........ ........... ............. ..... ........ ................. 101 
Wildlife notes .............. .......................................................................... 104 
Utah's wildlife resources, W. F. Sigler .. ........... ............. ...................... 105 
The unstable spice of life, Charlotte P. Brennand ............................ .... 109 
Wildlife notes .......... .............................................................................. 111 
Influence of strain, age and weight on meat yield of turkeys, 
Donald C. Dobson ..................................... ........ .............. ............... 112 
/ What is a species worth? Lois M. Cox and Gar Workman ....... ............. 114 
New Publication, ............................................................... ................ _. 116 
86 
Articles and information appear-
ing in Utah Science become public 
property upon publication. . They 
may be reprinted provided that no 
endorsement of a specific com mer-
cial product or firm is stated or 
implied in so doing. 
Please credit the authors, Utah 
State University, and Utah Science. 
Glen L. Taggart, President 
Wynne Thorne, 
Vice President for Research 
Utah State University 
K. W. Hill, Director 
Agricultural Experiment Station 
Millard E. Wilde, Editor 
UTAH SCIENCE 
A NEW HYBRID LUPI 
GA DENS 
O. RIETHMANN, J. L. ANDERSON and L. H. POLLARD 
Lupines are beautiful garden 
flowers when grown in areas to 
which they are adapted. Lupinus 
polyphyllus, native to the west coast 
of the United States, was the parent 
material for many early introdu~ 
tions. From the original blues and 
purples of L. polyphyllus, a wide 
color range has been developed. For 
ex~ple, hybridization with the true 
lupine, L. arborescens, added yel-
lows to the color spectrum. Many 
named clonal varieties were market-
ed as a result of these early breeding 
efforts. 
About 1925 the more attractive 
Russell Hybrid was introduced from 
England. The exact parentage of 
the Russell Hybrid is. not known, but 
it was far superior to the polyphyllus 
strains and soon captured the mar-
ket. Its larger flowers are more uni-
formly and densely arranged on a 
long columnar raceme, and appear 
in nearly every color imaginable. 
Many named clones were vegeta-
tively propagated and marketed in 
the U.S. 
PROBLEMS IN UTAH 
Utah's warm arid climate, how-
ever, has presented special problems 
to lupine fanciers. Plant growth and 
flower quality of both. the Russell 
Hybrid and the polyphyllus strains 
in Utah are considerably below those 
of comparable plants grown in cool 
moist areas. Nevertheless, in years 
when Utah's June weather is cooler 
and wetter than usual, lupines per-
form well and are a real asset to any 
flower border. As perennials" how-
ever, the commercially available 
plants are not dependable in our 
area. They may persist for a few 
years but often die out after the first 
blooming period. 
Figure 1. Lupinus polyphyllus, a lupine native to the west coast has 
been used as parent material for many garden varieties. 
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The USU Farmington Field Sta-
tion has therefore included lupines 
in its flower trials for 10 years. The 
USU breeding program has used in-
terspecific crosses of lupines to de-
velop selections with good flower 
quality and dependable hardiness 
and longevity. The Russell Hybrid 
was crossed with various annual and 
perennial species, and the progeny 
studied. Crosses between Russell 
Hybrid and the bush lupine, Lup-
inus latifolius, have seemed espec-
ially promising. Hybrids between 
these two lupines have even occurred 
sponstaneously when the two parents 
were grown in close proximity in 
variety trials. 
BUSH LUPINE 
The bush lupine (obtained from 
Clyde Robin Wild Flowers in Castro 
Valley, California) is a vigorous 
species, growing 6 to 8 feet taIl under 
cultivation. Its thick, hollow stems 
branch to give each plant the ap-
pearance of a large bush with a 
rounded top, while the numerous, 
grayish blue-green leaves remain 
green throughout most of the sum-
mer. Each "bush" develops numer-
ous terminal flowers on center and 
side branches. The 12- to I8-inch, 
slender, tapering racemes are loosely 
covered with pink-lavender flowers. 
Bush lupines have a deep fleshy 
root system and are better adapted 
to our climatic conditions. Five-
year-old plants at the field station 
cOl1ltinue to be vigorous and attrac-
tive. The bush lupine itself could be 
• 
O. RIETHMANN is a Research Associate in 
the Department of Plant Science and works 
at the Farmington Field Station. J. L. AND· 
ERSON is an Associate Professor and L. H. 
POLLARD is a Professor in the Department 
of Plant Science. 
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Figure 2. A more compact variety of lupine is the Russell Hybrid which 
was introduced from England about 1925. 
Veg tative propagation of the 
Ru Il Hybrid ha not b c m im-
portant in the United State although 
cutting can be rooted when taken 
early in the pring with a piece of 
the crown attached. Named e d 
strain have been developed which 
are fairly true to color. 
eff ctively used in planned Jandscap-
ing p cially when natural effects 
are sought. 
RUSSELL HYBRID 
Most of the Russ II Hybrid leaves 
develop from the crown or on the 
lower portion of the flowering stem. 
Considerable variation exists in 
color form and size of the leaves, 
but they all tend to enesce early 
after the plants bloom. The flow-
ering tern are par ely leaved and 
eldom branch. The flower racemes 
are columnar and densely covered 
with flower that are larger than 
tho e produc~d by other garden 
strain. The racem vary b tw en 
] 2 and 30 inche in I ngth and are 
only lightly tap .. red. The plant 
vary in height from 24 to 4 inche. 
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RUSSELL HYBRID X 
BUSH LUPINE CROSSES 
Many characteristics of the Fl 
progeny of Rus ell Hybrid x L. 
Lati/olius crosses app ... ar intermedi-
ate, relative to those of the parents. 
The vigor and branching growth 
habit are more similar to L. lati/ol-
ius, although marked differences be-
tween Fl and latifolius plants do 
Figure 3. Utah's warm and arid climate is hard on the moisture-loving 
lupine. Utah State University researchers have included lupines in their 
plant breeding experiments for several years. This vigorous and promising 
hybrid resulted from crossing Russell Hybrid with the bush lupine, Lupinus 
latifolius, obtained from Castro Valley, California. 
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exi t. The flower quality is much 
superior to latifoliu. Individual 
flow rs are larger and more densely 
arranged. The raceme are colum-
nar, but are more lend r and tap-
ered than tho e of the Ru sell Hy-
brid. The hybrid color a red 
or lavendar-purple, is uperior to 
the colors of latifolius, but F 1s lack 
the color range of Russell Hybrid. 
The F I is highly attractive and could 
well be used in the rear of a flower 
border. 
The F] has also inherited the 
hardiness and longevity of L. lati-
folius and is well adapted to our 
warm dry climate. The new hybrid 
can ea ily be propagated by cuttings. 
During late Augu t and September 
many side branches devel p in the 
axils of leave . These hoots have 
enlarged bases and can ea ily be cut 
or broken off and placed in a propa-
gation bench where they root within 
3 weeks. Fifty to 100 cutting may 
be taken from a plant annuall y. 
The F :! progeny of th Ru ell 
Hybrid x L. latifo lius cr rang in 
form and characteristic fr m one 
parent type to the oth r. The F :! 
generation offers exc Ilent material 
for superior clone selection. We ex-
pect to develop new clonal varieti s 
that will b exceptionally hardy and 
long lived. Lupine could th n come 
into their own as a ga rd n fl ower in 
Utah and areas with similar climate. 
The new hybrid will b made 
available commercially as oon a 
po ible. Meanwhile people who 
a e interested in seeing the plan t 
can vi it the Farmington Field Sta-
tion. 
PROTECT your WATER, SOil, and AIR-
our basic nalural resources- f rom occi-
dental contamination by pestIcides or 
other chemicals on the form, in the 
forest, or in the city . 
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Figure 4. Otto Riethmann, plant breeder at the Farmington Field Station, 
holds a flower stalk from the new hybrid in his right hand. A stalk from 
the Russell Hybrid is in his left. 
Figure S. The vigor and branching growth habit of the new lupine 
hybrid (indicated by arrows) lends itself to vegetative propagation. Cut-
tings can easily be rooted if taken early in the spring. 
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Predators, Pests and Poisons 
Should you ever hear grown men 
"howling" like coyotes in Utah's 
wildlands, don't panic. They are not 
necessarily crazy. They more likely 
are personnel from the Division of 
Wildlife Services of the Bureau of 
Sport Fisheries and Wildlife just do-
ing a job - trying to provoke law-
breaking coyotes into revealing their 
whereabouts. 
LOIS M. COX 
BROAD OBJECTIVE 
The broad objective of all the 
Divisions in the Bureau is to co-
operate with State Fish and Game 
and other federal and state agencies 
in conserving and managing fish and 
Figure 1. The Division of Wildlife Services of the Bureau of Sport Fisheries 
and Wildlife, U.S. Department of the Interior, has divided Utah into three 
districts, northern, eastern, and southern, with headquarters at Logan, 
Price, and Delta, respectively. The state office is located in Salt Lake City. 
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wildlife resources, including migra-
tory birds. The coyote calling is 
simply one management tool that is 
used along with traps, "coyote get-
ters," airplanes, and toxicants, in 
controlling animal depradations. 
Other tools that are available as 
needed include: research, land ac-
quisition, habitat manipulation, ha,r-
vest regulation, protection of en-
dangered species, public education, 
and enforcement of relevant regula-
tions. 
If the general public becomes 
aware of the Bureau of Sport Fish-
eries and Wildlife at all, it is usu-
ally in connection with an Animal 
Damage Control Program that went 
"wrong" despite all possible precau-
tions. The routine successes are too 
dull to make headlines. And the 
mechanics of Bureau involvement in 
a problem are designed to maximize 
success and minimize headlines. For 
example, over the last 20 years, 6.3 
million strychnine baits were placed 
and only 14 adverse incidents were 
recorded. During the same period 
134,000 placements of 1080 baits 
produced 13 incidents, while 536,-
000 coyote-getter "years" resulted 
in 23 incidents. 
CONTROL PROGRAMS 
Division personnel work in co-
operation with or at the request of, 
state agencies. A program to control 
animal damage may be initiated if 
it is judged necessary to: (1) pro-
tect human health and safety ( as 
when wildlife carries a disease that 
affects ·human beings, or when birds 
are interfering with air traffic); (2) 
protect urban areas from mice, rats, 
nuisance birds, bats, etc.; (3) pro-
tect forest and range resources from 
animal damage; or (4) protect crops 
and domestic animals. Any program 
• 
LOIS M. COX il Science Writer for the Utah 
Agricultural Experiment Station and Division 
of Univerlity Research. 
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that is begun, is arranged to safe-
guard ecological, social, and ec0-
nomic values associated with the 
animal populations in question. 
The man in charge of the Bur-
eau's Animal Damage Control oper-
ations in the Northern District of 
Utah is headquartered at Utah State 
University. He is responsible for 
developing an annual work plan for 
his district , a plan that is correlated 
with those of the Forest Service, 
Bureau of Land Management, and 
Utah Fish and Game. This overall 
plan is geared primarily to take care 
of perennial "problem" areas. In 
northern Utah these include: coy-
otes and bobcats on lambing ranges 
and sheep ranges; bears killing sheep 
in the upper end of the Weber River; 
mountain lions killing colts, calves, 
Figure 2. The old style, steel-jaw trap (A) was generally effective, but 
caused the animal so much pain that it would fight desperately to get 
free. The new style trap (8) is more effective and in effect simply "ropes" 
the animal by one leg with a relatively painless metal loop. 
DECEMBER 1969 
and sheep in the Grouse Creek and 
Yost area; and skunk depredations 
on pheasants in the Lake Shore 
Hunting Unit. The annual work plan 
for the entire state can be. seen in 
the Bureau's state office in Salt Lake 
City. 
Toxicants and control devices are 
used only when the evidence indi-
cates they are essential. When 1080 
(Continued on page 95) 
FIgure 3. Bureau personnel have 
just started to use a cyanide coyote-
getter (A-assembled) that they de-
veloped through research. The new 
"getter" uses a 40-pound s.pring 
(B-disassembled) in place of the 
former powder or primer charge. 
This eliminates the hazard for hu-
mans while maintaining effective-
ness. 
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SNOW REMOVAL WITHOUT A SHOVEL 
WADE G. DEWEY and REX F. NIELSON 
Winter wheat growers have recog-
nized for many years that a relation-
ship exists between the disease called 
"snowmold" and how late the winter 
snows remain on the fields in the 
spring. This disease has an impor-
tant economic impact that varies 
from year to year. Depending on the 
Figure 1. Snow mold is a serious disease when winter snow persists 
into late winter on unfrozen soil. 
Figure 2. Flying on furnace ash. 
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degree of infection, yield depres-
sion can vary from insignificant to 
a total crop loss. 
Snowmold is caused by soil-in-
habiting fungi, belonging to the gen-
era Typhula and Fusarium. These 
particular organisms are conunon to 
most soils of this. area but cause seri-
ous disease problems only when 
environmental conditions are right 
for infection. When snow cover re-
mains on unfrozen soil in late winter 
and early spring, these organisms 
first infect the leaves, of wheat and 
other grasses and then progress into 
the crowns. Plants often recover if 
only the leaves are affected. Death 
of the plant usually occurs when the 
crown is invaded, however. 
LAMP BLACK 
In early March of 1968, the win-
ter wheat breeding plots on the 
• 
WADE G. DEWEY i. a Professor in t'he De-
partment of Plant Science. REX F. NIELSEN 
is an Associate Profenor in the Department 
of Soil. and Meteorology. 
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Evans Exp rimental Farm near Lo-
gan were under 12 inches of snow. 
Examination revealed that snow-
mold had already inflict d consider-
able damage and that unless check-
ed it would wip out the wheat 
stands and ruin the experiment. 
Preliminary work in snow removal 
has been conducted in the Pacific 
Northwest. Applying finely ground 
coal to the snow surface was fairly 
successful. Based on these findings, 
we decided to attempt an accelerated 
snowmelt through the surface ap-
plication of some kind of heat-ab-
sorbing dust. Lamp black was select-
ed. The experimental area was not 
large (about 50 feet by 200 feet); 
consequently, a knapsack-type crop 
duster was used to apply the lamp 
black. The snow surface following 
application of 30 to 40 pounds of 
lamp black was gray in color. With-
in 24 hours snow in the treated area 
had melted appreciably and after 3 
days of sunny weather, the ground 
surface was exposed. Snowmold 
activity stopped abruptly. Snow 
cover remained for an additional 2 
~eeks on the surrounding field. 
Wheat in the treated area recovered 
and went on to produce near-normal 
yields, while that in the adjacent 
untreated part of th field was 10 t. 
Snow cover condition at the 
Evans Farm in the spring of 1969 
were almost identical to those of the 
previous year. Lamp black was ap-
plied on March 1 and on March 5 
bare ground app_ared in the treated 
area. The remainder of the farm 
r mained now covered until the last 
week in March. A differential sur-
vival of wheat in the treated and un-
treated areas was again observed. 
Encouraged by the success of 
now removal on the small plot 
basis, we turned our attention to the 
Blue Cr ek Dryland Experiment 
Figure 4. View of ash distribution following aerial application. 
Figure 3. Note grey color on treated area on the right versus non-treated on the left. 
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Station in northern Box Elder 
County. By the last week in March, 
1969 the snow was 12 inches deep 
over the station and packed hard 
enough to walk on without leaving 
footprints. Under the snow, wheat 
stands were rapidly dying because 
of snowmold. 
FURNACE ASH 
Since the plantings at Blue Creek 
approached commercial field size, 
the knapsack duster was inadequate. 
The cost of lamp black also became 
a factor on an operation of this 
cope. AfLr considering sev ... ral ma-
terials we eventually selected fur-
nace-ash, a waste product from coal 
heating plmts. It was applied by a 
commercial crop dusting plane. 
The ash was flown on March 26 
at the rate of approximately 200 
pounds pwr acre. The material dis-
tributed very well through the hop-
per device normally used to apply 
pelleted fertilizer. Within 48 hours 
only 3 to 4 inches of snow remained 
on the treated area, whereas the 
snow was still 9 to 10 inches deep on 
the surrounding fields. The snow 
Figure 5. Depth of snow on treated (left) versus non-treated (right) areas 
2 days after application. Note uniform distribution of ash. 
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was entirely gone from the treated 
fields by the evening of March 29. 
Snow remained on the untreated 
areas for an additional week to 10 
days. Although snowmold damage 
was arrested by the snow removal, 
it had proceeded to such a point 
prior to the fly-ash application that 
yields were adversely affected. If 
the condition had been discovered 
and the ash applied several weeks 
earlier, it is probable that snowmold 
losses would have been negligible. 
The timing of the snow removal 
therefore, is of major importance. 
The use of this procedure in the 
removal of snow may not be ec0-
nomically feasible for wide scale use 
on large commercial acreages of 
winter wheat. The best and most 
economical control of snowmold 
probably lies in the development of 
resistant, or at least tolerant, vari-
eties. There appears to be real p0-
tential, however, for this type of 
early snow removal from such areas 
as experimental plots, lawns, and 
golf courses where the area is rela-
tively small and the value is high. 
Applica tion of some type of heat-
absorbing dust to golf courses, for 
example, might not only prevent ex-
tensive killing of the turf, but might 
also allow the greens to dry out and 
be in condition for use earlier than 
normal in the spring. Aerial ap-
plication of fly..-ash to snow-covered 
greens at the Tremonton golf course 
in the spring of 1969 bared these 
areas several days before the snow 
melted on adjacent untreated parts 
of the course. 
SUCCESS FACTORS 
The successful use of dus tech-
nique for snow removal depends on 
several factors. Sunshine is of major 
importance; without it the heat ab-
sorbing material will be almost use-
less. Several days without snowfall 
is required as a new snow cover 
renders the material ineffective. 
A large number of inexpensive, 
non-phytotoxic (not harmful to 
plants) materials such as coal dust, 
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graphite, clay, charcoal or even 
liquid dyes might prove equally as 
effective as lamp black or furnace 
ash. It was noted that particles with 
any appreciable mass penetrate too 
deeply on application or sink down 
into the snow on absorbing heat 
from the sun. The staining caused 
Figure 6. Condition of snow 3 days after ash was applied. Note extent 
of snowmold damage which already had occurred. 
Figure 7. Field is free of snow 4 days after treatment. 
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by furnace fly-ash appeared to be 
highly effective as a heat absorbing 
medium. 
No effort was mad to study rates 
of application as related to effective-
ness. It is likely "that rates smaller 
than those used in this trial may 
have been satisfactory. 
PREDATORS, PESTS, 
POISONS 
(Continued from page 91) 
bait stations are placed in the field, 
their locations are recorded on a 
map in the relevant district offices 
of the Bureau. This facilitates col-
lection later, after the problem is 
solved. And the areas where they 
are located are posted with warning 
signs. 
POISON CONTROL 
Particularly dangerous poisons 
such as 1080 or strychnine are al-
most impossible for non-official in-
dividuals to obtain. Even the more 
specific poisons such as DRC 1339 
(for starlings) or 1080 grain (for 
rodents) are rigidly controlled. The 
Bureau is getting the manufacturers 
of toxicants, particularly 1080, to 
cooperate in screening orders far 
poisons from private individuals. 
If Bureau personnel decide to use 
1080 or a similar toxicant, they first 
most obtain written permission from 
the landowner or the land managing 
agency. When the case is olosed, the 
poisons and the control devices are 
destroyed or removed and the warn-
ing signs are taken down. 
When a Utah rancher or urbanite 
experiences property damage that is 
apparently caused by wildlife 
(whether rodents, birds, or preda-
tors) , he can try to solve the prob-
Jem himself - usually a nonselec-
tive, costly, and unsatisfactory pro-
cess. Or he can contact the local 
Wildlife Services personnel for a 
specially designed, scientifically cor-
rect solution. 
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ABOUT SHOVELLER DUCKS 
Shoveller ducks bill-marked on 
their summer nesting marshes re-
turned precisely to the same area 
the following spring when they re-
turned from their wintering grounds 
thousands of miles to the south. In 
a recently completed study, accord-
ing to Dr. J. B. Low, Leader, Utah 
Cooperative Wildlife Research Unit, 
Mr. Herbert Poston , received his 
Master of Science Degree in Wildlife 
Biology from the Departm nt of 
Wildlife Resources. He is now em-
ployed as a biologist in the Canadian 
Wildlife Services. 
The shoveller duck (Spatula cly-
peata) is one of the surface feeding 
or dabbler ducks common to Utah 
marshlands. This species nests and 
rears its young in the shallow water 
areas so characteristic of most of 
Utah's many marshes. 
Possessing a wide bill with many 
small lamelli or tooth-like projec-
J. B. LOW 
tion along each side the food of the 
duck consists of small invertebrates 
and seed strained from the bottom 
soils. Besides being attractively col-
ored and eagerly sought by photo-
grapher and sightseers, thousand 
of these ducks are harvested annual-
ly by Utah hunters. 
The defense against other birds of 
the same species in the nesting habi-
tat is unique and interesting. Each 
pair of shoveller ducks upon arrival 
on their nesting grounds selects a 
home range or an area they could 
defend from other pairs of shovel-
ler. However, they do not try to 
keep other birds or small animals 
out of their home ranges or terri-
tories. Each home range contains a 
"core area" which is defined as a re-
stricted portion of the home range 
containing loafing and feeding areas 
Figure 1. The shoveller duck, identified by its lon0 spatula-shaped bill, 
is one of the dabbler ducks common to Utah marshlands. Photo by E. R. 
Klambach. 
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within which the pair or drake regu-
larly spend a large portion of their 
time each day during the nesting 
period. Peripheral ponds are used 
by each pair, or either individual of 
the pair. These ponds are not lo-
cated within the core area but are 
within the mobility range of each 
pair. 
Further conclusion reached by 
Mr. Poston, indicated that the ex-
tent of the home ranges varied be-
tween 20 to 128 acres while the core 
areas had sizes about one-fifth as 
large. Ponds within home ranges 
varied from 4 to 15, and their im-
portance in the nesting of the shovel-
ler duck cannot be over-stressed. 
Pairs had strong attractions for core 
areas and spent 60 to 90 percent of 
the time on them. Only one pair 
occupied a core area at a given time. 
Most home ranges overlapped in 
part, although some were found to 
be completely within boundaries of 
others. Conditions of sharing were: 
( 1) use of "neutral" areas of nesting 
cover, (2) mutual use of peripheral 
ponds and (3) utilization of core 
areas in absence of residents. The 
degree of overlap of shoveller home 
range boundaries varied, but appear-
ed to be comparable with that of 
other species. 
Apparently, hens move their 
broods to the core area upon leaving 
the nest. Hens with broods were not 
found to remain on anyone pond 
continuously for longer than 7 to 
10 days. 
Evidence of moult in drakes ap-
peared in mid-June, and within sev-
eral weeks drakes left .the study area 
for moulting at lakes further south . 
• 
J. B. LOW is Leader, Utah Cooperative Wild-
life Research Unit, Utah Division of Fish and 
Game, Utah State University, Bureau of Sport 
Fisheries and Wildlife and the Wildlife Man-
agement Institute cooperating. 
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lOIS M. COX 
ECOLOGY - A PHILOSOPHY IN ACTION 
Part 3 
As an attitude towards nature and all living things, ecology provides 
a realistic perspective for the future. It is concerned with every participant 
in a given environment, from weather phenomena to soil organisms, and 
with the relationships that develop from their interactions. Ecology, there-
fore, embraces many sciences. 
The diverse ecology-oriented research at USU is unified by a shared 
recognition of the interdependence that characterizes the natural world-
including man. This series of articles illustrates that interdependence and 
shows how the ecological attitude is of value to each of us. 
Hunters want to attract deer. Or-
chardists and farmers want to repel 
them. The work of a 'husband-wife 
team of scientists at USU may pro-
duce help for both groups. 
Dietland and Christine Muller-
Schwarze share an interest in wild-
life and a need to solve the whys 
and hows of natural phenomena. 
This has led them in recent years 
into a unique involvement with 
blacktail deer. Right now they are 
"foster parents' to a herd of about 
15 young deer. The cientists need 
the tame deer as test animal for 
their work in characterizing odors 
that repel or attract deer. 
Figure 1. The deer discriminate among people, preferring the company of some to others. Even though pen-
ned deer become quite used to the presence of their "regular" visitors, they will flee from a strange person. 
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fawns and in the process gained con-
siderable insight into tJhe general be-
havior of deer. 
For example, the fawns di"SCrim-
inate among people, definitely and 
obviously preferring the company of 
certain individuals and spuming 
others (figure 1). ~hey apparently 
use sight, sound, and scent as mean5 
of identification. If the Muller-
Schwarzes did not speak when they 
approached the pen, the fawns 
would retreat rather than greet them 
at the gate. But even if they spoke, 
the fawns were extremely frightened 
when the scientists tried approaching 
on all fours rather than upright. 
While the fawns were doubtful about 
the ' quadruped people," they were 
reassured when persuaded to sniff 
an outstretched hand - apparently 
recognizing the scent as familiar. 
Figure 2. All the fawns liked apples and could be insistent beggars. 
The fawns shown here have their tarsal tufts partly spread and their tails 
raised-indicating their excitement over the treat that is coming. 
To assure that their test deer 
would have an environment as sim-
ilar as possible to what they would 
have had in ,the wild, the scientists 
first had to know what was needed 
They chose deer as subjects be-
cause large numbers of them are 
readily available. Also, deer have 
relatively large scent glands, and 
most hunters are willing to give up 
the gland~arrying areas of their 
deer at checkpoints during hunting 
season. Even so, the researohers 
must work with microgram quan-
tities ( a microgram of material 
might be likened to one thousandth 
of a single grain of sugar). 
DEER WATCHING 
Being ecology-minded, the Mull-
er-Schwarzes knew that animals in 
cages (whether rats in a laboratory 
or lions in a zoo) might or might 
not react to certain experiences as 
they would in the wild. Once it was 
decided to use deer, the scientists 
therefore began the time--consuming, 
but fascinating, ta5k of deer-watch-
ing. Working in Eu~ope and Cali-
fornia before coming to Utah, they 
observed red deer and black tail de r 
of all ages in the wild, in large pens, 
and in relatively mall pens. Along 
the way they hand-raised several 
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Figure 3. "Play" periods occur suddenly and last only 5 to 10 minutes. 
Sometimes the fawns will even play at night if there is moonlight. Or, 
when they are penned, the light cast by a lighted window may induce 
play-but only in the illuminated area. 
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(or preferred) in the wild. Among 
other things, they found that the 
diet had to be diverse (figure 2). 
It had to include various fruits, soft 
and rough materials, twigs for biting 
and chewing, and mineral salts. The 
pens had to provide ample open area 
where the deer could rest and ob-
serve the passing 'SCene. And fawns 
also had to have room to play. When 
in good health, fawns will indulge in 
sudden out:bur~ts of running, leap-
ing, kicking, and butting one an-
other. Each play period ma.y last 
only 5-10 minutes, but the activity 
is so strenuous and exhausting that 
the young~ters may pant for 30 min- . 
utes afterwards (figure 3). 
BABYSmlNG WITH FAWNS 
Deer are normal.ly active during 
both day and night, and the Muller-
Schwarzes found that trying to im-
pose a people-oriented schedule on 
their lives could result in serious 
digestive and other physical prob-
lems. The fawns would also object 
to an unnatural activity pattern by 
Figure 5. The scientists used the deer's normal tendency to sniff one 
another's tarsal tufts in checking the effects of different scent components. 
After fractionating the total scent, they would apply one or more of the 
fractions to the tuft of one of their tame deer. Then they would watch 
the reaction of the other deer when they came to sniff the treated deer. 
The deer on the left is a female, that on the right a male. Both are 
about 6 months old. 
25 20 15 10 
Figure 4. Each peak in this chromatogram represents one or several 
chemical components of the distilled tarsal scent of the male black-tailed 
deer. The numbers on the bottom of the illustration indicate how long 
(in minutes) the scent material was in the separation column before the 
peaks appeared. Peak number 1 appeared after 5 minutes, number 2 
after 12 minutes, etc. The size of each peak is proportional to the amount 
of that component that was present. A chromatograph will electronically 
record amounts as small as one-trillionth of a gram. 
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bleating; and bleating fawns can be 
nervewracking. So the scientists 
adapted themselves to the young 
deer's requirements by giving them 
a schedule in which activity around 
the clook was simply interrupted by 
1- to 3-hour resting periods. While 
the fawns were still being bottle fed, 
this sometimes proved exceedingly 
inconvenient. 
But in the long run, patience and 
bard work paid off by providing 
the Muller-Schwarzes with. a herd of 
tame, yet fairly typical blacktail 
deer. Also, after 2,000 hours of 
watching their own herd as well as 
other deer of all ages, they had some 
idea of the functions of two of each 
deer's four scent glands. 
USES Of SCENT GLANDS 
The tarsal gLand, on the inside of 
the tarsal or hock joint, seemed most 
involved in social interactions among 
the deer. The metatarsal gland, on 
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the out ide of the hind foot, func-
tioned when an animal was fright-
ened or under stress. 
When bucks threaten one another, 
they spread the hair tufts on the 
tarsal gland and expose their oppon-
ent to the tarsal scent. A fawn lo-
cates its mother in a group by sniff-
ing everyone s tarsal tufts until it 
finds the familiar odor. Fawns and 
yearlings. sniff each other's tarsal 
tufts occasionally during the day, 
and more often at night. If a 
stranger is added to an established 
group of fawns, they immediately 
sniff the stranger's and one another's 
tarsal ,tufts. The newcomer is then 
generally pursued and attacked with 
forehoofs. 
Once such normal patterns of re-
sponse were identified, it was time 
to do some experimenting. Using 
scent glands and hair tufts from deer 
killed by hunters (in order to obtain 
sufficient amounts), the scientists 
were able to discover that dozens of 
chemical compounds contribute to 
the tarsal scent. Eventually they 
were able to isolate and identify the 
major component of the tarsal scent 
of male blacktail deer (figure 4). 
Additional work with tufts from 
hunter-killed animals demonstrated 
differences between sexes and at dif-
ferent times of the year in the char-
acteristics of tarsal scent. 
The Muller-Schwarzes then began 
testing the effects of individual scent 
components on their herd of tame 
deer. They would fractionate the 
total scent and then apply one or 
more fractions to the tufts of on of 
the tame deer (figure 5). In this 
way, they found that anyone of 4 
components (out of dozens) would 
elicit the same response as the total 
scent. They also discovered that the 
two main components of the female 
tarsal tuft act as a lure for bucks. 
Actually it seems that 5 components 
contribute to the lure effect, but the 
scientists have yet to discover pre-
cisely howe sential each one is. 
WHAT NOW? 
The next step is to characterize 
the metatarsal scent, which appar-
ently remains constant in composi-
tion throughout the year, and com-
pare it with predator scents. In 
nature, predator scent, especially of 
mountain lion and coyote, can make 
deer avoid a given area or object. 
The metatarsal odor seems to cause 
an alert reaction. 
After the scientists fractionate and 
identify the components of predator 
and metatarsal scents, they want to 
test each fraction on the tame deer. 
That way they can be sure which 
components are most effective as 
avoidance substances. They can also 
check on whether continued expos-
ure will teach the deer to ignore the 
various scents. Eventually they 
would try to synthesize the most sig-
nificant components, since natural 
supplies are limited. 
Thus, a long-term investment of 
time in taming and learning to par-
tially understand deer may culminate 
in the production of repellents and 
perhaps also attractants. Moving 
slowly, step by step, the scientists 
are evolving information and tech-
niques that take into account the 
complexity of nature. They are 
learning how to modify one kind of 
animals' interactions with one an-
other and with their environment 
without disrupting the natural situ-
ation. 
FOUR KEYS TO PESTICIDE SAFETY 
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READ THE LABEL ON EACH 
PESTICIDE CONTAINER BEFORE 
EACH USE. Follow instruct ions; 
heed all ca u Ions and warn ings 
Why read the 'abe l each time? 
Because he chem ical nature of 
pest iCides and the ir uses vary 
greatly You should refresh your 
rT'lind each Ime on the ma er ia l's 
speCif iC uses 
STORE PESTICIDES IN THEIR 
ORIGINAL, LABELED CONTAIN· 
ERS. Keep the m out of the reach ~I I 
o f ch ild re n and IrresponS ib le {j, .. 
people . They cannol be pro· I 
perly id en tif ied unle ss they are 
in or ig ina l labe led con tainers I 
Lock pesticid es in a shed awo y 
from feed , seed, and o ther far m 
supplIes 
APPLY PESTICIDES ONLY AS 0 1· 
RECTED. Apply them only to the 
crops specified, In amounts 
specified and at limes specIf Ied 
in labe l instructions, or by your 
agricultural author i ie s. 
DISPOSk OF EMPTY CONTAIN· 
ERS SAFELY. It is almost impos· 
s ib le to remove all ma en al from ~ 
I container "Empty" conta iners . 
contain small amoun ts of pesti· 
cides which cou ld harm chIld re n 
or anima ls who might gel In to ~ 
them It IS bes tobd lsPbose of .... _ . .. . . ..... . -. , _ 
empty conta iners y urylng ~ 
hem a leas! 18 inches deep In 
an Isola ted area prOV ided for 
rh lS purpose away from water 
supplies 
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HEREDITARY MULTIPLE EXOSTOSIS 
JAMES L. SHUPE, A. E. OLSON, R. A. SMART, R. P. SHARMA, 
and K. R. VAN KAMPEN 
Multiple exostosis is an anomaly 
of skeletal development. In animals 
and man the disease is clinically 
characterized by bony protuberances 
of various sizes and shapes. In man, 
Figure 1. Lower limbs of a boy 
15 years of age affected with he-
reditary multiple exostosis. Note 
the knobby swellings and protuber-
ances prominent in the knee re-
gion. Bumps on many bones had 
been known to be present since the 
boy was 10 years of age. There 
were no clinical complaints, how-
ever, up to a few months before 
admission, when he began to ex-
perience pain referred to the inner 
aspect of the right ankle. The boy 
was of short stature for his age. 
His parents and his sister seem to 
be clinically free of exostosis. Fig-
ures 1, 2, and 3 are reproduced 
with permission from "Tumors and 
Tumorous Conditions of Bones and 
Joints" by Dr. Henry L. Jaffe (Lea 
& Febiger, Philadelphia, Pennsyl-
vania). 
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a strong hereditary charact r is in-
dicated. Th re is very little knowl-
edge about the origin and develop-
ment of th condition because of 
the difficulties inher nt in investiga-
ting such a di ease in man. Study of 
lesions and bones from the critical 
period of infancy and childhood is 
essential to clearly trace its course. 
The disease in man has been de-
scribed by various names. It has 
been called multiple cartilaginous 
exostosis, diaphysial aclasis, hered-
itary deforming chondrodysplasia, 
dyschondroplasia, multiple exostosis, 
Figure 2. Back of a 9 year old 
boy with hereditary multiple ex-
ostosis. This boy's brother and 
father likewise showed the dis-
order, and an uncle, grandfather, 
and granduncle (all on the paternal 
side) were reported as also show-
ing it. 
• 
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search Laboratory, Animal Disease and Para-
site Research Division at Logan, Utah. 
osteogenic disease, hereditary osteo-
chondromatosis, etc. 
In man, males are affected almost 
three times as often as females. The 
disease is often recognized in early 
stages as one or a few sma1l bumps 
on the skeleton followed by the ap-
pearance of similar larger lesions on 
the same and/or other bones. The 
protuberances are usually most con-
spicuous on the long bones, and in 
general tend to have a bilateral and 
symmetrical distribution. After ma-
turity, the lesions usually stop in-
creasing in size, and new lesions do 
not apparently form during adult 
life. 
Figure 3. X-ray photograph of 
lower part of the femur in a case 
of hereditary multiple exostosis in 
man. Note general widening of 
the shaft and a very large exostotic 
outgrowth. On tissue examination 
the exostotic outgrowth revealed 
large amounts of calcified cartilage 
and small areas of bone-like ma-
terial. 
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Although the condition is not rare 
in human beings, only a few cases 
with similar lesions have been re-
ported in animals. Similar lesions 
have 'been observed on quarter 
horses, including one stallion and 
two fillies sired by the stallion. Like 
symptoms have been found in a dog. 
Since the disease has been rarely re-
ported in animals, very little work 
has heen done to describe the signs, 
pathogenesis and lesions in detail. 
More recently, a similar disease has 
been observed in a thoroughbred 
sta1lion and two male foals sired by 
him. The clinical history and gross 
pathology of the disease in the stal-
lion and the two colts are described 
in this article. 
REPORT OF LESIONS 
A registered 5 year old thorough-
bred stallion was brought to the at-
tention of the authors on August 1, 
1968. The owner had ,been told that 
the horse had been injured in the 
starting gate at the race track and 
the bumps were the result of subse-
quent healing. After purchasing the 
animal, the bumps had become more 
numerous and larger. This caused 
the owner to suspect that the animal 
had growths on the ribs and limbs. 
At the owner's request the animal 
was examined and no other function-
al disorder was noted. Hard enlarge-
ments of various shapes and sizes 
were present on both sides of the 
thorax, and on some of the long 
bones of the limbs. The protuber-
ances were resistant to pressure and 
firmly attached to the skeletal sys-
tem. The diagnosis. (figure 1) was 
multiple exostosis (spurs or bony 
outgrowths) or chondrosarcoma 
(malignant growth containing car-
tilage cells). 
The owner of the stalliou also re-
ported a similar, though not as pro-
nounced, condition in the two male 
offspring sired by the stallion. The 
two colts were examined and later 
obtained for clinical observation and 
detailed studies. Similar exostoses 
were present on the bones of the two 
offspring. The exostoses appeared 
to have a genera:! bilateral and sym-
metrical distribution. In one of the 
colts, the growths were discernible 
at birth, while in the other colt they 
were detected at the age of 2lj2 
months. In both cases the bone 
spurs became progressively larger. 
Because of the nature and char-
acter of the condition affecting the 
horses and its s<imilarity to the one 
recognized in human beings, the con-
dition apparently is hered~tary mul-
tiple exostosis. 
To determine the extent and na-
ture of the lesions, one of the colts 
Figure 4. Six-year-old registered thoroughbred stal-
lion with probable hereditary multiple exostosis. Note 
bony enlargements on ribs, shoulder and thigh. 
Figure 5. Close-up of bone lesions seen in the stal-
lion shown in figure 4. This stallion has sired two 
male offspring both of which have developed similar 
lesions. 
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was killed at 15 months of age. 
Figure 2 shows a close view of the 
multiple exostoses. Numerous, vari-
ous sized and shaped bony enlarge-
ments were found on most of the 
bones of the body. 1bese abnormal 
growths were most prominent on the 
inside of the ribs. 
DESCRIPTION 
Numerous small bluish-grey foci 
were noticed on the surface of sev-
eral bones. These foci probably 
would have developed into large 
protuberances if the colt had not 
-been killed. The abnormal growths 
were not always related to the 
growth plates or areas of ·the great-
est stress and strain on the bones. 
Grossly, the exostotic lesions ap-
peared to be within the periosteum 
(m mbrane of connective tissue 
which covers bones). 
The lesion on th ribs were ex-
tensive and seemed characteristic. 
The protuberances were present on 
both ide of the ribs (medial and 
lateral), but were more prominent 
on the medial ide. The lesions were 
largest on the last four ribs, gradu-
ally decreasing in size towards the 
cervical region. The lower half of 
the posterior ribs and the lower third 
of the sternal ribs were usually af-
fected. Protuberances were also 
Figure 6. Fifteen-month-old male offspring of stallion shown in figures 
4 and 5. Note similarity of bony enlargements of stallion and offspring. 
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observed on or near the neck of the 
ribs, and were scattered along both 
front and back margins as well as 
both surfaces of the ribs. The 
growths were very large (almost 2Yz 
to 3 Y2 inches in diameter) and dif-
fuse on some of the floating ribs, 
and were similar in appearance to a 
diffuse chondrosarcoma. 
Both scapulae were also affected. 
The largest lesions wer present on 
the medial surface, with the smaller 
lesions on the lateral surface and 
anterior and posterior margins. Le-
sions were also present on several 
dorsal spines of the thoracic verte-
brae, the lateral processes of the 
lumbar vertebrae, and on both sides 
of the pelvic bones. 
Radiographic examination of the 
bony protuberances indicated a -lack 
of uniform texture and different de-
grees of miner3!lization. Grossly, the 
exostotic areas, were not always def-
initely delineated. 
The lesions on the long bones 
were not as obvious as on the ribs. 
Probably the lesions on the long 
bones would have become appreci-
ably larger if the colt had not been 
killed, since the stallion has marked 
exostotic growths on his metacarpal, 
metatarsal, and the proximal medial 
aspects of the tibias. The facial 
bones did not have any gross pro-
tu berances. 
DISCUSSION 
The observations presented above 
indicate that the disease in question 
is similar to multiple hereditary ex-
ostosis described in men and quarter 
horses. The lesions of the anomaly 
are more pronounced when examin-
ed during necropsy than they seem 
in a live animal. 
The etiology of this condition is 
not known. Various hypotheses have 
been postulated relative to the cause 
of the disease, including displaced 
cartilage plates, impairment of osteo-
lysis during bone remodeling, and 
perverted periosteal perichondrial 
activity. None of these has' been un-
equivocally documented. It is pos-
ible that in horses the ribs and other 
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flat bones are involved during early 
stages of development of the disease 
and lesions appear later on the leg 
bones. Propo ed studies will use the 
stallion and its offspring as a model 
to determine insofar as possible the 
pathogenesis of this disease. We 
plan to compare the lesions of this 
disease with hereditary multiple ex-
ostosis and hereditary multiple os-
teomas in man. 
Figure 7. Defleshed ribs of colt shown in figure 6, illustrating abnormal 
bony growths. The colt was killed at 15 months of age. 
Figure 8. X~ray photograph of the ribs shown in figure 7 depicting ab-
normal bony growths. 
104 
WILDLIFE NOTES 
Th whooping crane i the tall-
e t of North America bird. 
Young attain full size while till 
wearing th ir juv nile feather . 
• 
The def n ive armor of the 
porcupine consi ts of approxi-
mately 30,000 quills. 
• 
A 20-inch female ucker may 
lay as many as 100,000 eggs, 
mo t of which will hatch, but only 
a couple of the offspring will sur-
vive the spawn. 
• 
Once so common that it was 
found in th nation's large t citi , 
including Washington, D.C., the 
peregrine falcon (duck hawk) 
face extinotion today and is the 
latest addition to the Interior De-
partm nt' Ii t of endangered 
wildlife species. 
• 
Giant squid measuring from 55 
to 70 fe t and weighing up to a 
ton are a favorite food of the 
perm whale. 
• 
A small sparrow has 14 verte-
brae on its neck while the tall gir-
affe has only seven. 
• 
Black bear cubs are born in 
midwinter while their moth r is 
till in hibernation. They weigh 
a half-pound apiece are blind and 
nearly naked. 
• 
The recent survival of six 
whooping cran hatched in cap-
tivity brought the total number of 
captive whoopers to a record 24. 
Approximately 50 remain in the 
wild. 
• 
Shrews bum energy so fast that 
they starv quickly without a 
steady food supply. Their food 
consumption can be compared to 
a 175-pound man eating 175 
pounds of meat daily. 
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Utah's wildelife resource 
The world s wildlife resources are 
not inexhaustible, but they do offer 
a generally under-exploited source 
of food and prot in suppl ment. In 
many places in the world today, wild 
animal both fi h and mammal ,can 
produce more protein than dome tic 
animal. In land uch as Africa, 
th choice of wild or domestic an-
imal production is till with man. 
In the Unit d Stat where we are 
committed to creating more and 
mor large impoundm nt , the 
choice of tream vs. lake habitat ha 
been made. In specific area such 
a the Intermountain West, both 
dom stic and wild animals can live 
compatibly sid by side, and the 
combination will produc more food 
than an exclusive culture of either 
domestic or wild animals. 
W. F. SIGLER 
UNEXPLOITED FISH 
Numerou pecies of freshwater 
fi hare und r-exploited in th world 
today notably in Africa and South 
Am rica. Thi i aJso, true in the 
United Stat s where game fi h are 
eagerly sought and often also over-
protected, while many les renowned 
but fine food fi h ar largely ignored. 
In regard to total protein production 
this is a double loss; the unde,rhar-
vest d fish are not only 10 t, they 
compete with and prey upon the 
more popular one6. It is sometimes 
• 
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assumed that several of these fish 
stocks are very nearly inexhaustible; 
that is, it is not possible to deplete 
the stock to th point where further 
harvest is at a loss. This, of course, 
is as wrong for fi h as for land 
specie. Th carp, for example, is 
probably the most abundant fish (in 
pounds) in the contiguous 48 states 
today, but its tock i till subject to 
depletion. The fact that millions of 
pounds of carp die of old age and 
di ase each year does not alter the 
depletion possibility. However, the 
fact remains that such waste is a loss 
to the national economy. Certain 
animals that rate low both in palat-
ability and social acceptability are 
nevertheless nutritious. Some ex-
amples are jackrabbit, muskrat and 
beaver. Education and a greater 
Figure 1. Beef animals are not the only "acceptable" meat animals to roam our ranges. Cottontails, deer, and 
elk also utilize range plants and in turn are harvested for the prime table items of stews, steaks, and roasts. 
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need for food will help bring about 
more utilization of abundant but 
largely unharvested wild animals. 
Many species of non-game food and 
non-food fish fall in the category. 
FISH AND GAME HARVEST 
The Utah Fish and Game Divi-
sion conducted an extensive survey 
of the fish and game harvest during 
the calendar year 1967. This includ-
ed waterfowl, upland game (birds, 
cottontail rabbits), big game, and 
both coldwater and warmwater fish 
( tables 1, 2, 3 and 4). The esti-
mated total dressed weight was 16,-
637,438 pounds, enough meat to 
supply the needs of every man, wo-
man and child in Utah for 33 days. 
(The U.S. Department of Agricul-
ture states that the average per cap-
ita consumption of meat per day is 
Table 1. Utah's waterfowl harvest by number and weight, 1967 
Species 
Ducks 
Pintail 
Mallard 
GW Teal 
Gadwall 
Widgeon 
Others 
Totals 
Geese 
Canada Geese 
Snow Geese 
Totals 
Swan 
Whistling Swan 
GRAND TOTALS 
Numbers 
116,507 
116,507 
74,581 
51,263 
51,263 
55,905 
466,026 
11,874 
2,205 
14,079 
241 
480,346 
Avg Dressed Weight 
1.4 Ibs 
1.7 Ibs 
.6 Ibs 
1.1 Ibs 
1.0 Ibs 
1.2 Ibs 
6.5 Ibs 
4.1 Ibs 
11.9 Ibs 
Total Weight 
163,110 Ibs 
198,062 Ibs 
44,749 Ibs 
56,389 Ibs 
51,263 Ibs 
67,086 Ibs 
580,659 Ibs 
77,1811bs 
9,041 Ibs 
86,222 Ibs 
2,868 Ibs 
669,749 Ibs 
Figure 2. Numerous species of freshwater fish are under-exploited. With the emphasis on game fish, many 
fine food fish are largely ignored. In regard to total protein production this is a double loss. Millions of corp, 
for example, an eagerly sought-after fish in Asia and Europe, die each year from old age and disease, 
merely because they are "trash" fish. 
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1,4 pound.) In addition there was an 
unknown amount of non-game ani-
mals taken, and there was further 
substantial but unknown illegal take. 
These two items collectively increase 
the "meat on the table" figures for 
Utah considerably. All of the lands 
and waters of Utah that produce fish 
and game are under multiple use 
management. This includes water-
fowl on marsh areas, big game in 
forested areas and trout in streams, 
where downstream water is, used for 
irrigation. 
Utah's big game animals, primar-
ily members of the deer family 
(deer, elk, moose) , supplied Utahns 
wi~h more pounds of meat to the 
table than any other wildlife category 
in 1967. As a table item, deer meat 
generally does, not rate as high with 
sportsmen as elk or moose which 
some people prefer to beef. A poll 
of sportsmen s tastes would quite 
probably rate trout as the preferred 
take it m above all other wild an-
imals. Some of the upland game 
birds, notably pheasants and part-
ridges, run a olose second. 
THE OUTLOOK 
In some areas the resource is in-
creasing ,booause of more aquatic 
habitat - Flaming Gorge and Glen 
Canyon reservoirs - that is produc-
ing more fish than ever before. This 
acr age will increase further. There 
are introduced or reintroduced 
species of wildlife that are filling 
previously barren ecological niches, 
the chukar partridge and the d ... sert 
bighorn sheep. Such techniques as 
selective breeding, hybridization, dis-
ease control, control of unwanted 
animals, and improved fish hatchery 
procedures are in their infancy. 
The advances in domestic plant 
and animal production, as a result 
of research in breeding and environ-
mental ·manipulation, &hould provide 
wildlife hiologists food for thought 
and reason for encouragement. Mon-
umental advances have been made 
in many areas dealing with domestic 
plants and animals in the last 35 
years. The almost unbelievable in-
terest of the American public in the 
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Table 2. Utah's upland game harvest by number and weight, 1967 
Species Numbers Avg Dressed Weight Total Weight 
Upland Game 
Pheasant 2841 000 2.3 Ibs 653AOO Ibs 
Chukars 48/906 1.0 Ibs 53/796 Ibs 
Sage Grouse 51089 4.1 Ibs 20/864 Ibs 
Blue Grouse 61773 1.5 Ibs 10/159 Ibs 
Ruffed Grouse 81476 17 oz 9/323 Ibs 
Quail 26/187 4.9 oz 71 856 Ibs 
Hungarian Partridge 16/049 9.7 oz 91628 Ibs 
Wild Turkey 51 12.1 Ibs 617 Ibs 
Mourning Dove 363 /949 3.4 oz 531789 Ibs 
Cottontail Rabbit 181 /872 1.1 Ibs 200/0'59 Ibs 
TOTALS 941 /352 1/019,4191bs 
Figure 3. These newly born jackrabbits (actually hares because the 
young are born fully furred and with eyes open) are another wildlife 
resource (they are presently regarded as a pest) that is largely ignored 
because of public prejudice or lack of interest. 
Figure 4. The Bonneville Cisco found only in Bear Lake is an example 
of a food resource that in years past was largely ignored, but in recent 
years has gained in popularity. 
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outdoors including its wild plants 
and animals, justifies greater ex-
penditures in the wildlife research 
and development field. 
SOME PROBLEMS 
Another way to increase the total 
crop is by greater utilization of the 
present supply. For example, carp 
which have been held in fre h water 
for approximatley 6 weeks and fed 
cereal or oth r high-carbohydrate 
foods ar very palatabl and easily 
saleable. Jackrabbits as w 11 as cot-
tontail rabbit are quite acceptable 
to many people in s a on. Muskrats 
and b ... aver are a d licacy in some 
area of the Unit d State. Even 
some game fi h, notably whit fi h, 
Table 3. Utah's big game harvest by number and weight, 1967 
Species Numbers Avg Dressed Weight Total Weight 
Deer 
Bucks 55,798 140 Ibs 7,811,720 
Does 25,250 100 Ibs 2,525,000 
Fawns 9,005 40 Ibs 360,200 
Total 81,053 10,696,920 
Elk 1,029 400 Ibs 411,600 
Moose 13 600 Ibs 7,800 
Antelope 93 60 Ibs 5,580 
Buffalo 10 600 Ibs 6,000 
Bighorn 9 130 Ibs 1,170 
TOTALS 82,197 11,129,070 
Table 4. Utah's fish harvest by number and weight, 1967 
Species Numbers Avg Dressed Weight Total Weight 
Cold Water Fish* 
Rainbow Trout 6,297,130 6.56 oz 2,581,823 Ibs 
Cutthroat Trout 629,713 5.20 oz 204,656 Ibs 
Brook Trout 314,856 3.84 oz 75,565 Ibs 
Lake Trout 39,357 3.36 Ibs 132,239 Ibs 
Brown Trout 393,570 11.28 oz 279,434 Ibs 
Cisco 132,619 3.84 oz 31,888 Ibs 
Whitefish 118,071 9.60 oz 70,842 Ibs 
Grayling 39,357 3.12 oz 7,871 Ibs 
Kokanee 39,357 6.71 oz 16,529 Ibs 
Totals 8,004,032 3,402,847 Ibs 
Warm Water Fish 
Channel Catfish 160,869 7.00 az 70,380 Ibs 
Bullhead 219,367 3.57 oz 48,946 Ibs 
largemouth Bass 197,430 11.20 oz 138,200 Ibs 
White Bass 109,683 6.64 oz 45,520 Ibs 
Walleye 36,561 13.30 oz 30,391 Ibs 
Crappie 7,312 3.70 oz 1,689 Ibs 
Totals 731,224 335,126 Ibs 
Others 
Carp 42,000 Ibs 
Suckers 24,850 Ibs 
* In some cases these are estimates based on the average dressed weight of rainbow trout. 
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are desired little by portsmen. The 
bulk eith r die of disease or old age. 
These fish are ' particularly accept-
able on the table when smoked. 
Other problems also must be 
overcome to "unlock' th se "wild" 
resources. The animals must be har-
ve ted and prepared in a manner to 
mak their pric and palatability ac-
ceptable. The handling, proce ing, 
and mark ting of wild animals have 
a variety of unique and often diffi-
cult problem ince they must be 
taken from the native habitat. All 
too often low palatability or unfam-
iliar product are relegated to low 
income groups. 
Another problem to be faced and 
solved is th conflict of interest be-
tween landowner (or u ers) and 
hunters - one which apparently 
pre-date recorded history. In the 
United States, the situation is espec-
ially complex because the title to 
game rests with the people. In other 
countries the title to game is vested 
in the land. In the United States 
sportsmen frequently oppose com-
m rcia! harvests becau e they believe 
that the sport re ources are being 
damaged. 
To adequat ly utilize the food po-
tential of our wildlife resources we 
mu t manage wild animal production 
for a maximum and sustained yield 
that (1) realize a profit for th pro-
ducer and the marketer' and (2) 
ati fies the need and wi he of con-
umers. The right of the landowner 
and th privilege of port men can 
never be tak n for granted and may 
soon have to be coordinated in the 
context of world welfare. 
WILDLIFE NOTES 
The brain of the opo urn is 
extremely mall. It brain ca e 
can hold only 21 bean by way 
of illu tration whereas the ca e of 
a raco n hold 150 bean . 
• 
Snapping turtle cannot wal-
low unI s their heads are sub-
merged hence th y never feed 
out of water. 
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THE UNSTABLE SPICE OF LIFE 
CHARLOTTE P. BRENNAND 
The aromatic, flavorful substances 
that are commonly known as spices 
have been valued since the days of 
the ancients and have played an im-
portant role in the economic and 
geographical development of the 
world. In the struggle for supremacy 
in the spice trade, the country that 
exerted the most control over the 
traffic at a given time wa economic-
ally the most wealthy and politically 
the most powerful nation. 
In 410 AD, Alaric, King of the 
Visigoths, demanded 3,000 pounds 
as an annual tribute. Black pepper, 
which is relatively in xp nsive now, 
was so valuable in Elizabethan times 
that a man owning a ack of pepper 
had an enviable fortune. Taxes and 
ren ts were often assessed in pepp r 
which was counted out peppercorn 
by peppercorn. 
Folklore involving spices has 
flourished through the ag which is 
especially well illustrated by their 
use as cure-alls in medieval medical 
remedies. In addition to use as cur-
rency and cure-alls, spices have been 
used in the preparation of mummys; 
in perfumes, ointments, and incense; 
and of course to increase the savor 
of foods and decrease and/ or con-
ceal spoilage. 
In our age, spices still exert a 
tremendous influence on economic 
and political affairs. The variety and 
the quantity vary, but the vast ma-
jority of Americans use spice.s in 
preparing their goods. This is re-
flected in the $250 million value of 
spices in America in 1965. Of this, 
$11 ,900,953 were invested in black 
pepper which is probably the most 
commonly used spice. For compari-
son, the gross value of cardamon, a 
more expensive and less widely used 
spice, was $272,263. In addition 
vast quantities of spices are used by 
the pharmaceutical, perfumery and 
flavoring industries. 
SPICE STORAGE 
The consumers purchase, use and 
stor spices in a variety of ways. 
Spices are available and used in both 
the whole and ground form . They 
may be used rapidly, but more often 
they are stored for years. Frequently 
they are stored in such adverse loca-
tions as over the stove, on top of the 
refrigerator, or in a rack high on the 
SPICE RECOMMENDATIONS 
1. Date spices when purchased. In this way it is possible to tell at 
a glance how long you have had the spice. 
2. Store spices in a cool, dry place. Excessive heat will increase 
both the losses from volatility and from chemical changes. Damp-
ness will cake the spices. If space is available, spices may be re-
frigerated. 
3. Do not store in direct sunlight. Paprika and other capsicums are 
especially sensitiv to strong light. 
4. Store in tightly closed containers. Exposure to air leads to evap-
oration losses and oxidative changes. 
5. Purchase whole and grind your own spice. Shelf life is consider-
ably longer for whole spices. 
6. Unless very large quantities of spic ... are used rapidly, purchase 
in the smallest quantity possible. 
7. When using spices in cooking, if possible add ground spices near 
the end of the cooking period to avoid losses. In uncooked foods , 
add the spice early to allow full permeation of the flavors. 
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wall where they are also exposed to 
the sun. 
When a spice is ground into small 
particles, the surface area is enorm-
ously enlarged and most of the oil 
glands are ruptured releasing more 
of the flavorful volatile constituents. 
The use of ground spice allows a 
greater quantity of the flavor con-
stituents to intermingle with the 
other flavors present in the foodstuff. 
However the increasing of the sur-
face area and rupturing of oil glands 
can be quite detrimental in the stor-
age of the ground spice because of 
evaporation and reactivity of the 
essential oils. 
Spices definitely do undergo 
changes and consumers do keep 
spices far longer than the optimum 
storage life; hence, the need to eluci-
date what is actually occurring dur-
ing storage. With both quantitative 
and qualitative chemical changes, 
and thus the loss of flavor, the spice 
is deprived of its desired functional 
properties. 
LOSING SPICE 
"Uhe fact that a spice has an aroma 
inherently means that some of the 
compounds are volatile and thus are 
being lost from the spice. These 
same constituents, often terpenoid 
compounds, are susceptible to chem-
ical ohanges such as polymerization 
(little molecules. combining to fonn 
larger molecules), oxidation (com-
bining with oxygen), hydrolysis 
(chemical reaction of water), and 
isomerization (the different struc-
tural arrangement of chemical ele-
ments with the same molecular form-
ula). The conditions the spice is ex-
posed to will very decidedly influ-
ence the type and degree of changes. 
• 
CHARLOTTE P. BRENNAND is an Instructor 
in the Department of Food and Nutrition. 
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The environment of the spice in-
cludes such factors as the storage 
temperature, exposure to moisture or 
air, food processing temperatures, 
food processing time, pH of .the 
food-stuff, and presence of other 
compounds in the food. 
Very little work has been publish-
ed which deals with the chemical 
Figure 1. The aromatic, flavorful substances that are spices are taken 
for granted today. Throughout the history of the world they have been 
used as currency, medical cure-ails, ransoms, and have determined the 
rise and fall of nations. 
Figure 2. Spices become stale when exposed to high temperatures, light, 
and air. To find just how this takes place, specialized instruments are re-
quired. Miss Brennand is placing a solution of spice (cardamon) in the gas 
chromatograph to find some of its flavor components. 
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changes that occur in the unstable 
constituents of spices under different 
utilization conditions such as during 
storage and during the preparation 
of foodstuffs. Investigations by 
Brennand and Heinz have shown 
that the constituents of cardamon are 
quite ~usceptible to ohanges induced 
by cooking temperatures and tlhe 
high acid content of many foods. 
Few of the terpenoid compounds in 
cardamon will not either increase or 
decrease during typical consumer 
utilization. The constituents of nut-
meg and cumin have also been found 
to be unstable and liable to changes 
whereas the constituents of caraway 
are quite stable. 
STALING 
In this study of the changes in 
spices, cardamon was used as a rep-
resentative spice. Many of the ter-
penoid compounds in cardamon are 
also found in other spices hence 
cbanges occurring in cardamon in-
dicate what may be occurring to the 
same compounds in other spices. 
Gas chromatographic techniques 
were used since this, is a means of 
separating compounds and partially 
characterizing compounds by the 
time required ,to elute off the col-
umn. The relative quan.tities of com-
pounds present may be evaluated by 
comparison of peak size. 
A comparison of figure 3 (con-
trol) and figure 4 (stale) will illus-
trate the vast loss of flavoring con-
stituents in a IS-year old sample of 
cardamon. Three times as much of 
the stale sample was used. as the 
fresh control. All other chromato-
graphic conditions remained con-
stant. If the stale sample were used, 
even in ten-fold quantity, the prod-
uot would not have the desired char-
acteristic flavor of cardamom. This 
stale sample was obtained from a 
consumer who was still using it. The 
prolonged use of poorly stored stale 
spice is common rather than the ex-
ception. 
In addition to the quantity losses 
due to volatility, there are also other 
chemical changes occurring in spices 
during staling. Preliminary studies 
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on cardamon indicate that there are 
a number of changes occurring in 
less than 60 days after th grinding 
of the spice. Many of the low boil-
ing compounds, which elute off in the 
early stages such as Ct -pinene, sa-
biene, my recen e, cineol and p-cy-
mene are decreased. At the same 
time, there is an increase in the frac-
tions that elute late; most of whioh 
have not been identified. One of the 
more dram>atic changes occurs in 
an unidentified teI1pine compound 
which increases from 3 percent to 
16 percent of the total volatile con-
stituents during a 60-day staling 
period. This apparently is an en-
zymatic change. With this change, 
this compound becomes quantita-
tively the third largest fraction in the 
volatile constituents of cardamon. 
IN SHORT 
Spice have been used for hun-
dreds of centuries. They are current-
ly used both in the home and com-
mercial industries and are economic-
ally important today. Nevertheless, 
very little is known about the exact 
chemical changes that occur in 
spices. Knowledge of what causes 
and mechanism of flavor changes 
will increase our ability to control 
undesirable changes. This will have 
a beneficial effect on th aesthetic 
attributes of -the food. Degraded 
spice does not add zest to foods. 
Economically this knowledge is imr 
portant to avoid waste and/or use 
of substandard ingredients. Increas-
ed knowledge of the chemical con-
stituents in the spice will also have 
a bearing on research concerning 
antimicrobial properties and anti-
oxidant properties. 
Figure 3. A chromatogram of fresh cardamon showing an abundance 
of aromatic components. 
Figure 4. A chromatogram of a stale (15 years old) sample of carda-
mom. Note the lack of flavor components. 
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WILDLIFE NOTES 
The brown pelican has a wing-
spread of more than six feet. 
• 
A porcupine can destroy two 
trees in a single night and has 
been known to cause from $10 to 
$100 per acre in damages. 
• 
With the exception of the wol-
verine, the fisher is the largest of 
the North. American carnivorous 
quadrupeds of the weasel family. 
It measures 2 feet long without 
the tail. 
• 
A 5-pound largemouth bass fe-
male will lay approximately 
25,000 eggs per year. 
• 
Elk calves are spotted at birth 
and weigh up to 40 pounds. 
• 
Honnone changes which start 
the breeding season for birds are 
triggered by sunlight. 
• 
Although protected in many 
states, the mourning dove ranks 
the highest among game birds 
harvested by sportsmen. 
• 
Most female snapping turtles 
lay from 20 to 30 eggs the size of 
ping-pong balls, although a few 
larger turtles lay up to 70 eggs. 
• 
Opossums have 50 teeth, 18 
more than a human, and the most 
of any wild mammal in America. 
• 
Of the approximately 150 
species of wildlife listed as rare 
and endangered, one-third live in 
or near national forests. 
• 
The male ostrich 'hatches all of 
the eggs laid in a single nest by 
several female comprising his 
"harem." 
• 
Condors require a 200-mile 
range of wilderness in their search 
for carrion. 
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INFLUENCE OF STRAIN, AGE AND WEIGHT 
ON MEAT YIELD OF TURKEYS 
About 34 percent of the turkey 
consumed today is in the form of 
halves, quarters, turkey burgers, tur-
key loaf, smoked snacks, etc., rather 
than the whole carcass. This per-
centage will increase as product 
quality is improved and items are 
made available to the housewife at 
prices competitive with other meats. 
NEED FOR RESEARCH 
Producers need to place more 
emphasis on the production of tur-
key meat because of the increasing 
demand for further processed turkey 
products. A study has been con-
ducted at Snow Field Station to de-
termine the influence of various fac-
tors on meat yield. Experiments 
were set up to measure the influence 
of turkey strain, age, and weight on 
the total meat yield. 
In the course of 3 years of study, 
31 strains of turkeys were used. The 
experiments were conducted with 
male turkeys only. 
Male turkeys from 31 strains were 
used. About 30 turkeys from each 
strain were rai ed together. All bit"ds 
were wingbanded at 8 weeks. At 
proce sing time a complete pen was 
killed at the same time. About 12 
"A" grade birds were then selected 
at random from each strain for de-
boning. The carcasses were deboned 
in a commercial plant and each part 
was weighed. The percent part 
was calculated on the eviscerated 
turkey without neck, giblets, or 
shrinkage from loss of water. 
The data presented in this paper 
were collect d from turkeys that 
were slaughtered at five ages (22, 
24, 26, 28 and 31 we ks) and in 
3 different years. The summary of 
the 3-year data will represent about 
400 turkeys for each value on the 
graphs. 
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RESULTS 
The evi cerated weight increased 
from an average of 18.0 pounds at 
22 weeks to 28.3 pounds at 31 
weeks. This was an average gain of 
about 1.1 pounds (eviserated 
weight) per week. 
The amount of total meat de-
creased sligh tl y from 70.0 percen t 
at 22 weeks to about 69.6 percent 
at 28 weeks with a. sharp decline to 
68.0 percent at 31 weeks. The per-
c ntage of bone, skin, and tail in-
creased slightly from 30.0 percent 
at 22 we ks to 30.4 p rcent at 28 
weeks and a sharp increase of 32.0 
percent at 31 weeks of age. 
The ne.xt eries of figures repre-
s nt the changes that are taking 
place within the turkey as he grows. 
Figure 1 shows how the p rcent 
wing (including meat~ bone and 
skin) changes with ag. The per-
cent wing decrea es from about 13 
percent at 22 weeks to about 10.4 
percent at 31 w ks of age. Figure 
2 indicate what happen to the 
br ast meat (includ s scapula meat 
and no skin). The percentage of 
breast meat increas s about 1 per-
cent every 2 weeks from 22 to 28 
week and then levels off with a 
very slight increa e to 31 weeks. In 
lout of 3 years, there was a de-
crease of brea t meat from 28 to 31 
weeks of age. Twenty-eight weeks 
of age appears to produce the opti-
mum breast yield. 
• 
DONALD C. DOBSON is an Assistant Pro-
festor in the Department of Animal Science, 
Snow College, Ephraim, Utah. 
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Figure 1. Influence of age on 
percent wing. 
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Figure 3. Influence of age on 
percent thigh meat. 
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A slight decrease of 0.7 percent 
of thigh meat was noted as age in-
creased from 22 to 31 weeks (figure 
3). 
I . 
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Figure 4. Influence of age on 
percent drumstick. 
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Figure 5. Influence of age on 
percent bone. 
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Figure 6. Influence of age on 
percent skin. 
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The drum tick percentage (in-
cludes skin and bone) decreased 
from about 13.8 percent at 22 weeks 
to 12.0 percent at 31 weeks (figure 
4). 
The more valuable meat parts, 
breast and thigh, either increased or 
decreased v ry slightly with age 
while the wing and drumstick de-
creased at a faster rate. The slight 
decrease in total meat yield with age 
was probably in the form of de-
creased wing and drumstick. 
Figures 5 and 6 represent what 
is happening with the percentage of 
bone and skin. Bone decreased as 
the p ... rcent skin decreased. Inas-
much as these items are generally 
wa te products they help cancel 
each other adverse effects. When 
the percent of bone is high the 
percentage of skin is low. As the 
turkey matures the percentage of 
bone goes down and the percentage 
of skin goes up. 
There was a very slignt decrease 
in the percentage of tail but it re-
mained fairly constant throughout 
the whole period. 
Meat yields from 13 strains of 
turkeys tested in 1968 are presented. 
The data presented are average 
values for five killing dates. The 
total meat yield ranged from 72.9 
percent for strain 3 to 68.1 percent 
for strain 10. The breast meat yield 
varied from 34.5 percent for strain 
3 to 29.0 percent for strain 10. The 
Table 1. Strain differences in meat yield. 
TOTAL BREAST DARK 
STRAIN EVIS. WT. MEAT MEAT MEAT 
lb. % % «Yo 
3 21.7 72.9 34.5 25.9 
2 25.9 71.8 33.6 26.2 
4 22.6 70.3 31.5 26.3 
7 23.0 70.0 30.9 27.4 
8 21.8 69.8 31.4 26.4 
11 21.8 69.8 30.5 27.0 
9 21.9 69.7 32.7 25.2 
6 20.9 69.7 31.4 25.9 
13 20.0 69.7 32.2 25.3 
5 24.2 69.3 30.9 26.4 
12 23.7 69.0 30.9 26.4 
1 24.1 68.9 30.6 26.4 
10 20.3 68.1 29.0 26.9 
USU·68 
Table 2. Strain differences in meat yield 
STRAIN 
3 2 10 
Weight Ibs. 21.7 25.9 24.1 20.3 
Wing % 12.4 12.1 11.9 12.2 
Breast % 34.5 33.6 30.6 29.0 
Thigh % 13.3 13.6 13.4 13.4 
Drumstick % 12.6 12.6 13.0 13.5 
Bone % 19.0 19.8 20.3 21.1 
Skin % 6.7 6.6 9.0 8.9 
Total Meat % 72.9 71.8 68.9 68.1 
Value ¢/# 39.8 39.4 37.0 35.9 
USU·68 
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dark meat varied from 27.4 percent 
to 25.2 percent. The difference in 
dark meat was not correlated with 
the breast yield. 
Four strains were selected to show 
how differences, hetw en strains may 
exist (table 2). Strains 3 and 10 
were the lighter birds and strains 1 
and 2 were th heavier birds. These 
values represent the average of the 
five different ages. The percentage 
of wing tended te be lower with the 
heavier birds, strains 1 and 2. This 
trend also was observed in other 
data. Breast meat yield is not cer-
related with weight p r se inasmuch 
as one of the lighter strains (strain 
3) and the heaviest strain (strain 2) 
yielded the highest percentage. There 
was very little if any difference be-
tween strains in the percentage of 
thigh meat. There were differences in 
drumstick p rcentage, but when a 
comparison is made of all 13 strains 
the trend is still ther but individual 
strain vary from this trend. There 
were differences between trains of 
bone percentage. In general, but 
not always the higher meat yielding 
strains have lower bone percentages. 
But a strain oan have a high per-
centage of bone and still have a good 
meat yield a in strain 2. The per-
centage of skin varied between 
strains with strain 2 and 3 consist-
ently lower than others tested. Two 
factor that appear to increase meat 
yield in turkeys mo t are low skin 
and bon percentage. Either one or 
both of these two facters may be low 
in a particular stram. Therefore tur-
key breeders need to consider both 
factors to increase the meat yield of 
turkeys. 
In summary, the maximum yield 
of breast meat of male turkeys was 
reached at 28 weeks of age. The 
total meat yield remains relatively 
constant to 28 weeks of age but de-
creases between the 28th and 31 st 
week period. M~at yield varies be-
tween strains with higher yielding 
strains having either a low percent-
age of bone or skin or both. Weight 
per se was not a major contributing 
factor to meat yield. Other studies 
are ·in progress to study other factors 
that may influence meat yield. 
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WHAT IS A SPECIES WORTH 
LOIS M. COX and GAR W. WORKMAN 
Asking the worth of a particular 
plant or animal species is a little 
like asking the worth of a mountain 
or a lake. The answer depends on 
who is doing the evaluating. 
Intoxicated with his technological 
abilities, modern man has generally 
done whatever he had the power to 
do with little thought of ultimate 
consequences. Only in recent years 
have debilitating smog and nauseat-
ing rivers and lakes given him incen-
tive to work with nature instead of 
xploitating he·r. The result has been 
a growing awareness of and appreci-
ation for th interdependence of all 
of nature's parts. Science is finding 
that even apparently insignificant 
pecies are important to nature's un-
regimented , unmechanized produc-
tivity and thus, ,to man swell-being. 
This insight is injecting an over-
due element of caution inte our deal-
ings with nature. The preservation 
of species on the verge of extinction 
has become a matter of concern to 
tough-minded cienti ts as weB as to 
emotionally motivated groups. 
UTAH'S UNIQUE SPECIES 
Utah hou es one and perhap two 
rare and endangered pecie. The 
certain one i Utah own prairie 
dog. Although the state is also home 
for two other kinds of prairie dog, 
only the Utah prairie dog occurs just 
in Utah. The largest concentration 
is found in the Parker Mountains on 
the border be·tween Wayne and Piute 
Counties. Oth r scattered colonies 
are found in Iron and Washington 
Counties. 
If present trends continue, how-
ever this species could follow the 
passenger pigeon, the Merriam elk 
and some 24 other American species 
into oblivion in the 20th century. 
To preserve the Utah prairie dog, we 
mu t learn more about its ecology. 
Right now, all w have is fragment-
ary superficial information - not 
enough to provide a ba is for man-
agem nt. As a fir t step, USU sci-
entists (Dr. 1. B. Low and 1. Spill-
eu) and a graduate student are start-
ing a small research project in co-
operation with the U. S. Bureau of 
Sport Fisheries and Wildlife. 
We do know that most of the esti-
~~ted ~ 000 Utah prairie dogs are 
hvmg m the Parker Mountain 
• 
lOIS M. COX is Science Writer for the Utah 
of University Research. GAR W. WORK. 
MAN is Assistant Professor in the Depart. 
ment of Wildlife Resources and Extension 
Specialist. 
Figu~e 1. These Utah prairie dogs are members of on endangered 
spe~les .. Found only in Utah and in relatively few numbers, they choose 
to live In small colonies rather than large "towns" as do their relatives. 
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Range. This area contains sage-
brush, aspen, and grassland parks, 
and has numerous streams and other 
sources of water. The location most 
favored by the Utah prairie dogs 
also supports about 100 antelope, 
several hundred sage grouse and 
large numbers of golden eagles. 
Until now, the private life of the 
Utah prariie dog has remained re-
markably private. About all that 
has been discovered is that these 
prairie dogs differ from most of 
their relatives by preferring to live 
in small rather than large colonies. 
But by the time the research is com-
pleted , their lives will be as exposed 
as that of a U.S. citizen following an 
encounter with the detailed census 
questionnaire. Breeding biology, 
population dynamics, feeding habits, 
social life and interactions wirth other 
animals will be thoroughly cata-
logued. 
Hopefully, the final result will be 
a management plan that will assure 
the perpetuation of this unique 
Utahn. 
A POSSIBLE BONUS 
The scientists investigating the 
Utah prairie dog hope Ithat they will 
be fortunate enough to find a black-
footed ferret or two co-habiting with 
the dogs. Years ago the black-foot-
ed ferret was found in most mid-
western and western states. But man 
has managed to almost completely 
wipe out these tiny animals-in ad-
vertently, but very efficiently. 
Ferrets became an endangered 
species because they happen to pre-
fer a diet of prairie dogs, although 
they may also eat mice, squirrels, 
rabbits, etc. The extensive poison-
ing campaigns aimed at prairie dogs 
thus indirectly reduced ferret popu-
lations by eliminating their food sup-
ply. Besides man, enemies of the 
black-footed ferret inc1ude coyotes, 
bobcats dogs, badgers and possibly 
hawks and owls. 
The black-footed ferret somewhat 
resembles a small mink, with adults 
ranging from 18 to 24 inches in 
length and 1.5 to 3.0 pounds in 
weight. Their coat color is yellow 
buff above, much lighter buff under-
neath, and nearly white on the 
muzzle and throat. The ferrets have 
a very distinctive black mask over 
their eyes, and ·their feet, legs, 
shoulders and tail tips are also black. 
They have well developed claws on 
their front feet, large ears, and rela-
tively large eyes. 
Young ferrets are generally born 
in early spring, with most litters con-
sisting of one to four young. The 
youngsters generally leave their 
mother in the fall, and it is at this 
time that casual observers are most 
likely to glimpse ferrets above 
ground. 
HOW TO "SPOT" A FERRET 
The black -footed ferret is basic-
ally nocturnal and spends most day-
light hours in burrows made by other 
animals. When a ferret takes over 
a prairie dog s burrow, his urge to 
remodel provides a clue to his pres-
ence. The soil that is removed from 
the burrow generally appears as a 
long pile with a trench down the 
center. This characteristic "trench" 
leading away from -a burrow is a 
reasonably sure sign of ferrets in the 
neighborhood. 
Another kind of indicator is seen 
when a burrow is filled in by a 
prairie dog after a ferret has taken 
it over. When the ferret comes back 
out of such a burrow, he creates an 
exit hole that differs from the open-
ing and mound shape of an undis-
tUflbed prairie dog burrow. 
The black -footed ferret has been 
collected in San Juan Coul)ty, Utah. 
Observations have a1so been report-
ed for other areas of the state. 
Would-be ferret-finders should be 
especially alert around prairie dog 
colonies .. 
Any sightings should be reported 
to the Wildlife Services Division of 
the U.S. Bureau of Sport Fisheries 
and Wildlife, the Extension Services, 
or the Wildlife Extension Specialist, 
Utah State University, Log~ Utah. 
The Wildlife Service Division, the 
Bureau of Land Management, the 
Forest Service, the Utah Division of 
Fish and Game, and the Utah State 
University Extension Service are try-
ing to make sure prairie dog towns 
are "ferret free" before allowing t3ny 
Figure 2. The black-footed ferret is another endangered species because his chief food source is prairie dogs. 
As the prairie dogs are poisoned or die out because of ecological changes, the ferret numbers also decrease. 
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prairie dog control programs. This 
is admittedly a less than ideal way 
to help keep the ferret from becom-
ing an extinct species, but it is a 
start. 
Outside of Utah, the Federal 
Bureau of Sport Fisheries and Wild-
life is taking more positive action to 
make sure that the black-footed fer-
ret and similarI y endangered species 
will not disappear completely. A 
limited but efficient program for 
POSTMASTER: Please return If unclaimed 
rearing such animals. has been estab-
lished at the Patuxent Wildlife 
Refuge in Maryland. Here, in spec-
ial quarters black-footed ferrets and 
other rare species will be raised for 
ventual restocking of special parts 
of their form r homelands. 
The 'worth of each endang red 
species may never b agreed upon 
unanimously. But at least future 
generations will be guaranteed a 
chance to debate the question . 
Figu re 3 . A black-footed ferret, who lives right in "town" with the 
prairie dog, has just made his kill. 
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